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In the claims- 



1 . (Prevously Presented) A light emitting or light transmitting photonic crystal which M 
comprises a two dimensionally periodic or three dimensionally periodic microporous 0 
structural matrix of interconnecting, crystallographically oriented, monodispersed 
members having voids between adjacent member and said members additionally having 
randomly nanoporous surface porosity. 

2. (Original) The photonic crystal of claim I wherein the member, comprise spheres. 

3. (Original) The photonic crystal of claim 1 wherein the members comprise spheres and 
the average sphere diameter does not exceed about 1 000 nm. 



4. (Original) The photonic crystal of claim 1 wherein the members comprise surfaces 
interfaces that are inverse replicas of the surfaces of a monodispersed sphere array, 
wherein necks exists between neighboring spheres in said sphere array and the average 
sphere diameter does not exceed about J 000 nm. 

5. (Original) The photonic crystal of claim 1 wherein the nanoporous surface porosity 
comprises nanopores having an average pore diameter which is less than about 10 nm. 

6. (Original) The photonic crystal of claim 1 wherein the members comprise a 
semiconductor material. 



7. (Original) The photonic crystal of claim 1 wherein the members comprise silicon 

8. (Original) The photonic crystal of claim I wherein the members comprise polysili 



or 



icon. 



9. (Original) The photonic crystal of claim 1 wherein the members comprise p type or n 
type doped silicon. 
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^(o rig i M o^ P ,,„ 0 „ iccwalofc , aira , where . nthememte 

type doped polysilicon. p 
V' ^ >rev ' ou ^ Resented) A structure comprising the light emitting or light transmitting 

II (Origin.,, The strncmre of dmm , , wherei „ fc ^ ^ ^ 

*" h ^ S ™ P ° f »-* gta silicon, sapphire 

and combinations thereof 

1 3. (Origin The structure of claim . I wherein the substrate comprises sapphire. 

su strate is substantially flat, hydrophilic, HF resistant, op t ica„ y transparent, and resistant 
to heat elongation in any direction at temperatures of up to about 800 «C. 

15. (Original)Thestructureofclaim 1 1 further comprising a device for alternately 
compressing and expanding the photonic crystal. 

16. (Original) The structure of claim II further comprising a P i ezoe lectric device for 
alternately compressing and expanding the photonic crystal. 

17. (Original) The structure of claim , 1 further comprising a liquid crystal material that is 
imbibed on the photonic crystal. 

18. (Currently Amended) A process for forming a MtLm MmotU^tr an^u™ 
photonic crystal which comprises forming a two dimensionally periodic or three 
dimensionally periodic microporous structural matrix of interconnecting, 
crystallographies oriented, monodispersed members having voids between adjacent 



1 
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meters, and then providing surfaces of said members with randomly nanoporous 
surface porosity. 



19. (Withdrawn) The process of claim 18 wherein the members 



comprise spheres. 



20. (Withdrawn) The process of claim 18 wherein the members comprise spheres and the 
average sphere diameter does not exceed about 1 000 nm. 

21 . (Withdrawn) The process of claim ,8 wherein the members comprise surfaces or 
■menaces that are inverse replicas of the surfaces of a monodispersed sphere array 
wherein necks exists between neighboring spheres in said sphere array and the average 
sphere diameter does not exceed about 1000 nm. 

22. (Withdrawn) The process of claim 1 8 wherein the nanoporous surface porosity 
comprises nanopores having an average pore diameter which is less than about 10 nm. 

23. (Withdrawn) The process of claim 18 wherein the members comprise a 
semiconductor material. 

24. (Withdrawn) The process of claim 18 wherein the members comprise silicon. 

25. (Withdrawn) The process of claim 1 8 wherein the members comprise polysilicon. 

26. (Withdrawn) The process of claim 1 8 wherein the members comprise p type or n type 
doped silicon. 



27. (Withdrawn) The process of claim 1 8 wherein the members comprise p type or n type 
doped polysilicon, 



A 
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28. (Withdrawn) The process of claim 18 wherein the members are provided with 
random nanoporous surfgce ^ foy ^ ^ 

etching or chemical stain etching. 

29 (Withdrawn) The p ro c« of chrim ,« wherein , he ™ mbei , ^ 5|licon „ 
pol^icon and ft. raembe „ „ providcd wi(h ra „ ta(y su[ftK ^ 

chem^l «chi„ 8 „, el«roch« m i«l etching i„ „ a h anolic HF 

30. (Withdrawn, Thc process of cWm „ ^ fc ^ ^ 
surface of a substrate. 

3 1 . (Withdrawn) The process of claim 30 wherein the substrate comprises a material 
selected from the group consisting of glass, quartz , borosilicate glass, silicon, sapphire 
and combinations thereof. 

.32. (Withdrawn) The process of claim 18 further comprising contacting the photonic 
crystal with a device for alternately compressing and expanding the photonic crystal. 

33. (Wjmdrawn) The process of claim 1 8 further comprising contacting the photonic 
crysta. with a P ie 2 oe,ectric device for alternately compressing and expanding the photonic 
crystal. 

34. (Withdrawn) The process of claim 18 further comprising imbibing a liquid crystal 
material on the photonic crystal. 

35. (Currently Amended) A process for the formation of a light emitting, or li.hr 
Mnsmitting three-dimensionally-periodic porous structure, comprising the steps of 
(a) crystallizing spheres of material A into a first structure having three-dimensional 
penodicity, and voids between spheres, wherein the material A is mechanically and 
thermally stable to at least about 600° C, 
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A fron „ A-B OTposifc SITOe t0 fom . ^ 
composing materia! B; and then 

™ fomi i„ gan array of m ic tt >sco P icsphe re sona 8rtl ooth substrate intoaface 
centered cubic structure having spaces between adjacent spheres, which spheres have an 
av ^ ed -*ernotexc^ 

suffice to attach adjacent spheres to one another by an intermediate neck; forming a 
sohd s.licon structure in the spaces between adjacent spheres by infiltrating silane gas 
mto the spaces in a low pressure chemical vapor deposition process; wherein the silane 
gas ,s mfHtrated into the spaces at a temperature of from about 450 °C to about 600 »C at 
a pressure of from about 1 00 mtorr to about 600 mtorr and at a flow rate of from about 50 
sccm/mm. to about 150 sccm/min, removing the spheres; and then providing surface of 
said structure with randomly nanoporous surface porosity. 

37. (Withdrawn) The process of claim 36, wherein the opal temptate in step (a) consists 
of silica (Si0 2 ) spheres of diameter from about 1 00 nm to about 1 000 nm. 

38. (Withdrawn) The process of claim 36 wherein the nanoporous surface porosity 
comprises nanopores having an average pore diameter which is less than about 10 nm. 

39. (Withdrawn) The process of claim 36, wherein the spheres are surface coated with 
material a layer of a metal at a thickness of from about 0. 1 nm to about 50 nm. 

40. (Withdrawn) The process of claim 39 wherein the metal comprises aluminum, gold, 
silver, platinum, or combinations thereof. 
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the spheres to form a composite structure. 

froiTh ithdraWn) Pr0CCSS ° f " aim 41 WWein additi0 " a, — iaI ^ — e, 
trom the group consisting of thermoe.ec.rics, ferroelectric*, fe^agnets, me ta!s 

semimetels, elastomers, polymers and combinations thereof. 

cirtr t process ° f c,aim 4,1 wherein the — — ~ 

carbon, chalcogen.de glasses, tin, lead or combinations thereof. 

45. (Previously P resented) A photonic ^ which ^ ^ ^ ^ 
transmitting photonic crystal which comprises a two dimensionally periodic or three 
d.mens.onally periodic mtcroporous structural matrix of interconnecting. 
crystalbgraphica.lv oriented, monodispersed members having voids between adjacent 
members, and said members additionally having randomly nanoporous surface porosity- 
and an electrically conductive, optically transparent layer positioned on opposite surfaces 
of the photonic crystal. 

46. (Original) The photonic device of claim 45 wherein the electrically conductive 
optically transparent layer, are electrodeposited on the opposite surfaces of the photonic 
crystal. 

47. (Original) The photonic device of claim 45 further comprising an electrode attached 
to the electrically conductive, optically transparent layers. 

48. (Original) The photonic device of claim 45 further comprising a light emitter 
positioned to direct light onto the photonic crystal. 
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49. (Original) The photonic device of claim 45 further comprising a light emitter 
positioned to direct light onto the photonic crystal which is capable of transmitting light 
having a wavelength in the range of from about 1300 to about 1600 nm. 
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